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A Study of the Model of Green Supply Chain Management of Steel and
Iron Manufacture under the Circumstances of Low-carbon Economy
Wang Tianhai
Huazhong University of Science and Technology, Wuhan China
Abstract: Under the circumstances of low-carbon economy, the theoretical applications of the green supply
chain management of steel and iron manufacture are to reform and innovate the present manufacturing process,
enhance the controlling and reclaiming, and recycling using of the waste steel and iron, steel slag, and dust
emissions, establish the green supply chain structure oriented to the cycle of “resource-product-waste-renewable
resource” material of steel and iron manufacture, explore a sustainable and environment-friendly way of low
input, high output, and low consumption and less emission for the development of steel and iron manufacture.
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1. INTRODUCTION
At present, a green revolution which is focused on protecting the environment and saving resources is
rising all round the world. At the same time, the new concept “low carbon economy” is constantly known by
people in the background that the global climate warming has been a severe challenge to human survival and
development. Low-carbon economy is not only the general direction of the structure of the future world
economic development, but also should be one of the pillars of the new global economy. It is the key to take a
commanding height position of the world economic competition.
With the steady progress of the construction of Changsha-zhuzhou-xiangtan area’s “resource-saving and
environment-friendly” two-type society comprehensive reform experimental region, the construction of “new
urbanization” has changed the traditional development model with the process of new type industrialization. It
takes modern manufacture and modern logistics industry as the leading role, pays attention to coordination
layout, the division of labor cooperation, resource optimization and ecological environment between urban and
has become the inevitable requirement to construct the Changsha-zhuzhou-xiangtan area’s two-type society. It
also brings opportunity to Changsha-zhuzhou-xiangtan urban agglomeration’s rapid development.
Hunan province has become the central region of the large manufacturing province in recent years. But its
iron and steel manufacture is still in an extensive production way and the economic growth mainly depends on
the high cost of resources, which brings out the sever environmental pollution and the aggravating ecological
damage. It can be seen that practicing green production is the inevitable request to realize enterprises’
sustainable development. This article is focused on solving the problem that the iron and steel manufacture in
Hunan province how to use the advanced green supply chain management theory to reform and innovate the
original manufacturing process flow, form the system and mechanism beneficial to save energy resources and
ecological environment protection, and promote economic production coordinated with resources and
environment in the process of construction two type society and the background of low-carbon economic
environment. We promote the innovation of energy conservation and emission reduction and work out a way of
green supply chain management of steel and iron manufacture which is feasible, effective and different from the
traditional mode according to the iron and steel manufacture’s specific needs in the process of constructing a
low-carbon city.
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2. RESEARCH STATUS OF LOW-CARBON ECONOMY AND GREEN SUPPLY CHAIN
MANAGEMENT
2.1 Low-carbon economy theory
Low-carbon economy is an economic model based on low energy consumption, low pollution, low
emission, and is another big progress of human society after agricultural civilization and industrial civilization.
The essence of low-carbon economy is energy efficient utilization, clean energy development and the pursuit of
green GDP. Its core is the innovation of energy technology and emission reduction technology, also the
innovation of industrial structure and system as well as the the fundamental transformation of human survival
and development. Low-carbon economy mainly has two kinds, one is low-carbon production, the other is
low-carbon consumption. And low-carbon production is a kind of sustainable production mode.
2.2 Research status of Chinese low-carbon economy
Guiyang Zhuang, a prior scholar researches low-carbon economic, holds the opinion that the essence of
low-carbon economy is energy efficiency and clean energy structure, its core is the innovation of energy
technology and system, and the goal of it is to limit climate change and promote human sustainable
development. The scholars like Yun Fu, Xiliang Liu and Leqin Jin researches low-carbon economy and come up
with the conclusion that the low-carbon economy is a kind of green economy development mode type, which
has the foundation of low-energy consumption, low-pollution, low-emission and high efficiency, high
productivity, high benefit, makes low-carbon development as the development direction, takes energy
conservation and emission reduction as the development mode. Low-carbon economy is consistent with the
concept of sustainable development and the requirement of resource-saving and environment-friendly society. It
is the ecological civilization of human society after primitive culture, agricultural civilization and industrial
civilization, and is the new energy revolution of human society after industrial revolution and information
revolution.
2.3 Theory of green supply chain management
The green supply chain management covers a range of enterprise's force on environmental management,
extends to the cooperation with expand enterprises in environmental problems. Concretely, it considers the
whole environmental benefit optimization in the whole process of product design, material selection,
manufacturing, product sales and recovery by the cooperation with the upper and the lower enterprise and the
communication between each department in business enterprises, and improves the environmental performance
and economic performance of enterprise, so as to realize the sustainable development of the supply chain of
enterprise.
2.4 Research status of green supply chain management
In recent years, domestic and foreign experts have made some fruitful research of manufacturing green
supply chain management. During 2002 to 2009, some foreign experts like A. I. Kokkinaki, R. Deeder,
Browersox, Ron Ireland, Robert and David J. Closs have made some research of how to reduce logistics costs,
reduce waste, and enhance the competitive ability of enterprise as a whole by constant improvement of each link
of logistics through purchase, production, sales, recycling and waste disposal, and so on in iron and steel
manufacture. They do some research of the importance of coordination in the iron and steel manufacture green
supply chain management from the view of resource constraints.
In our country, there are also some experts do few productive research in manufacturing green supply chain
management. During 2002 to 2009, professor Tieyong Zuo does comparative analysis of our country’s present
situation of green manufacturing in iron and steel industry combined with the current development situation and
the trend of circular economy in developed countries. Dichong Wu, Wei Chen, Bing Luo, Qinghua Zhu and
Zhonghe Tian do some research of the relationship of green manufacturing and mass customization , the modern
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enterprise green supply chain management, green supply chain management strategy decision elements and their
relations, the green supply chain management practice and so on.
From the research status of above scholars at home and abroad on manufacturing green supply chain
management, we still need further research on how to use the idea of green chain management to construct the
green supply chain manufacturing process fits conservation of energy and resources and raw state environmental
protection of iron and steel manufacturing in the low-carbon economy environment.
3. MODEL OF GREEN SUPPLY CHAIN MANAGEMENT OF STEEL AND IRON MANUFACTURE
UNDER THE CIRCUMSTANCES OF LOW-CARBON ECONOMY
3.1 Status of iron and steel manufacture in our country implementing the green supply chain
management
Iron and steel manufacture is an industry consuming so many resources that it is very necessary to
implement the green supply chain management. What not only brings great pressure to the enterprise
environmental protection, but also is a huge waste in resources is that with the scale of production capacity of
iron and steel enterprises expanding rapidly, the emission of waste water, waste slag and waste gas also
increases greatly.
As a high energy consumption and pollution industry, the iron and steel manufacture should develop
“low-carbon economy”, which means speeding up the elimination of outmoded production capacity with high
energy consumption and pollution, also promoting the technology innovation of energy saving emission
reduction. At present, low-carbon economy and green color supply chain management is becoming a new
economic growth point of iron and steel manufacture and is an important way for our iron and steel manufacture
to realize the sustainable development. Those iron and steel enterprises should set out from each link of the
supply chain, implement green purchasing, green production and green reverse logistics, which is to have a very
good boosting role in “energy conservation and emission reduction” and “building a resource-conserving and
environment-friendly society”.
3.2 Construction of the model of green supply chain management of iron and steel manufacture under the
circumstances of low-carbon economy
Implementing the green supply chain management in iron and steel enterprises amounts to transforming the
linear development pattern characterized by “resources-product-waste-pollutant discharge” one-way flow to the
development pattern characterized by “resources-products-waste-renewable endowment source” material
repeated circular flow. So, it is important to add strong in resources consumption management of iron and steel
enterprises’ energy, raw materials, water and so on, realize cascade utilization of energy and efficient recycling
of resources and promote the control, recovery and recycling of waste steel, iron, scrap steel slags, dust
emissions actively.
The model of the green supply chain management of iron and steel manufacture under low-carbon
economy environment is as below.
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Figure 1. The model of the green supply chain management of iron and steel manufacture under low-carbon economy
environment

Among them, A is the economic activity of enterprises getting resources from nature--the procurement and
supply of supply chain. B is the economic activity of enterprises processing the natural resources requested from
nature into products--the production and manufacturing of supply chain. C is the enterprises putting the main
products into circulation and distribution channel as the form of goods--the distribution link of supply chain. D
is the final consumers using and consuming the natural goods and productions--the consuming link of supply
chain. F is recycling wastes forming in the process of A, B, C and D into the processing link--the reverse green
logistics link of supply chain. E is dealing with the not recycled wastes in a harmless way and then putting into
the natural environment.
We can draw the conclusion from analyzing the model above that no matter how the manufacturing of the
supply chain develops and the consumer demand improves, it is possible to take controle of the request of
enterprises from the natural environment within the “production” ability of natural environment and reduce the
quantity of wastes abandoned into natural environment within the resolving ability of it.
In conclusion, the goal of the model of the green supply chain management of iron and steel manufacture
under low-carbon economy environment is to realize the high yield of output, the rapid growth of economic, the
low consumption of natural resources, and low emission of wastes, which means realizing a sustainable mode of
production--low-carbon production.
4. EMPIRICAL ANALYSIS AND IMPLEMENTATION STRATEGY OF THE MODEL OF GREEN
SUPPLY CHAIN MANAGEMENT OF STEEL AND IRON MANUFACTURE UNDER THE
CIRCUMSTANCES OF LOW-CARBON ECONOMY
4.1 Empirical analysis of the model
Take the iron and steel enterprise, which is the most typical as an example, in view of the present
Changsha-zhuzhou-xiangtan’s construction of “two-type society”, we must start with the analysis of the
structure characteristic of their supply chain network, realize the low consumption of natural resources and low
emissions of wastes in the whole “raw material supply-iron making and steelmaking-casting, rolling-depth
processing-terminal customers” supply chain, and divide the whole green supply chain into purchase link of
green supply chain, manufacture link of it and reverse recovery link of it on the whole.
4.1.1 Purchase link of green supply chain
To iron and steel enterprise, the key of the implementation of green purchase is the reuse and recycling
of those raw materials, establishing an ecological industrial chain of the system of recycle utilization of
resources; enhancing the cooperation with other suppliers, other relevant industries and society to form a huge
ecological industrial chain.
4.1.2 Manufacture link of green supply chain
To implement the green manufacture, iron and steel enterprise should start with the research and
development of process technology and engineering, select resources and energy properly, and set out to make
the product design rationally to develop environment-friendly production work art and manufacture process,
chose those technical equipments of less environment pollution. Enterprise can make material gain rate higher,
energy efficiency better, manufacture process time less and play an important role in clean production and
reducing environment load through the whole optimization of iron and steel manufacture process.
4.1.3 Reverse recovery link of green supply chain
Iron and steel enterprise should recovery and utilize those large deal of waste gas, waste water and waste
residue contains available heat from raw materials, coking, sintering to the production process of iron making,
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steelmaking, continuous casting and rolling and intermediate products and semi-finished products exists in each
working procedures sufficiently to implement the reverse recovery.
4.2 Implement strategy of the model
Combined with the production status of typical iron and steel enterprises, constructing an e-commerce
under the circumstances of supply chain management is a necessary way of the model of green supply chain
management of iron and steel manufacture under the circumstances of low-carbon economy. We can by the way
of building up a supply chain electronic commerce network system fits the enterprise to optimize the iron and
steel industry chain and realize high yield of output, economic growth, low consumption of natural resources
and low emission of waste, which amount to achieving a low-carbon production. The specific measures is
forming a green channel of three levels between each node enterprise in the iron and steel supply chain. In the
green flow channel, we should establish an effective credit system, form tacit business regulations, and realize
efficient and low-cost business operation. In the green logistics channel, it is better to establish a harmonious
control system of supply and demand plan, form a synergetic green logistics network to realize timely and
accurate material distribution. In the green information channel, building up an unitive standard system of
resources information description, forming a sharing mechanism of resource information is also feasible to
realize the communication and relevancy of supply and demand information of resources.
5. CONCLUSIONS
This article puts the theory of low-carbon economy and green supply chain to use. The model of green
supply chain management of combined with the status of green supply chain management of iron and steel
manufacture not only complies with the construction of Changsha-zhuzhou-xiangtan area’s two-type society and
the economic trend of low-carbon production, but also promotes the low-carbon production of upstream and
downstream enterprises of the iron and steel manufacture supply chain in Hunan province, which has played a
positive role in promoting the development of Hunan’s low-carbon economy.
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